The paper has three parts. The first part presents the characteristics of the power transformers that make the object of the analysis and their loading characteristics (load curve, over-voltages, over-currents 
PRELIMINARIES
Power transformers (PTs) are elements of utmost importance for the electricity transmission and distribution systems, as they may have the biggest consequences in case of nonavailability, are the most complex equipment and their intrinsic investment value is high. These are the reasons why the reliability of power transformers is an important concern for users, producers and researchers alike. Reliability centred maintenance [7] of a PT is a relatively new trend in research with important economic implications. If we consider the reports recently published in IEEE Transactions on Power Delivery and the Proceedings of CIRED Session only, we can see that an essential instrument of the reliability centred maintenance (RCM) of a PT is the technical diagnosis (TD). The state parameters of the insulation (electro insulating oil and winding insulation) are defining magnitudes for the diagnosis of the technical condition of a power transformer. The analysis of the contents of gases dissolved in the transformer oil is an already proven method widely used in the technical diagnosis of power transformers. Nevertheless, the research works dedicated to this method are still very topical. In [13] a deeper TD method is proposed based on the analysis of the gases dissolved in oil (DGA), using a fuzzy model of the real element (gas contents, concentration ratios). In order to increase the accuracy of PT TD methodology a map is proposed in [12] to be attached to such equipment, showing the evolution of the contents of gases dissolved in oil and their ratios. The proposed maps are built by getting together the results obtained through measurements conducted with TD systems, by either real or simulated measurements. A number of current research works [4, 5] are dedicated to the use of genetic algorithms and evolving neural networks in the TD of a PT, stating that this kind of modelling, helps to identify the complicated relations between the contents of gases and PT typical defects. Experiments and post factum analyses are essential in establishing or confirming the analytical assessment and decision methods in the field of RCM and TD. In [6, 9] there are presented the results of some experimental tests meant to reveal the influence of impurities, water contents and temperature on the lifetime of the solid insulation in the structure of a PT. Based on these results the authors propose a model for predicting the lifetime of the solid insulation of a PT, considering the weight of the influence factors. A most accurate evaluation of temperatures in the hottest points of the PT, so that the maximum admitted temperature should not be exceeded, is essential for PT operation and RCM. In this respect, the evaluation of the temperature gradient on the windings is very important A new method is presented in [9] for calculating the temperature gradient on the PT windings. T. Using the electrical analogy, the author constructs analytical expressions for the heat resistance of the electro insulating oil and the solid insulation in the structure of a PT, depending on the material characteristics and the influence factors (impurities, gas contents, water contents). The management of the remaining lifetime of the PT makes the object of [10] . The following influence factors are considered: maintenance strategy, age, operation and loading conditions , conditions of assessing the state of the PT by using a TD system In continuation of the research works dedicated to PT RCM [1,2,3], our paper intends to analyse how the PT level of transient and steady loading is reflected on the state parameters of the electro insulating oil, consistent with the RCM actions. The values of the magnitudes reflecting the level of loading and the values of the state indicators of the electro insulating oil (EO) are shown sequentially for 10 PTs in 6 substations (SE) administered by Oradea Electricity Distribution and Supply Branch (SDFEE Oradea), manufactured by ELECTROPUTERE Craiova (Romania).
After showing the evolution of the magnitudes that characterize the PT loading level and the electro insulating oil state indicators over a 5-year period of time [1999 ÷ 2004] the correlations are sought between the two categories of magnitudes while defining the correlation coefficients. where PT type: TTUS-NS -three-phase transformer with oil cooling and tank air blowing; -S N -nominal power; -U 1N , U 2N -nominal voltages (primary, secondary); -U kN -nominal short-circuit voltage: P oN , P kN -nominal losses of idle power and short-circuit; To show the level of steady loading, the following magnitudes: were evaluated based on measurements performed on characteristic days (winter, summer) and moments (day/night peaks and off-peaks): To show the level of transient overloading, he following magnitudes are calculated:
C C I I R R E E D D

PT CHARACTERISTICS AND LEVEL OF LOADING
• overloading factor at short circuit current;
• overloading factor at overload current;
• overloading frequency at short-circuit current (F ss1 ) and overload (F ss2 )
where, I N -PT nominal current; (N k1j , I k1j )-number of maximal fast protection releases (N k1j ) caused by the short-circuit current (Ik1j) on line "j"; (N k2j , I k2j ) -number of maximal time delay protection releases (Nk2j), caused by the overload current (I k2j ) on line "j"; n -number of electric lines representing outgoings from SE, on the TP under evaluation . The values of the above defined magnitudes are calculated for each year with reference to each TP out of the 6 SE under analysis. The values obtained are shown in Table 2 . 
STATE PARAMETERS OF ELECTRO INSULATING OIL
The electro insulating oil (EO) used as a cooling and insulation medium in the 10 PTs analysed is TR 30 type, manufactured by PETROM. We mention that the EO existing in the 10 PTs is not subject to preventive maintenance processes (reclaiming) but only to corrective actions performed when the EO parameters exceed the 
The analysis of the contents of gases dissolved in the electro insulating oil is a method that was recently introduced in SDFEE Oradea. Consequently, DGA results are available only for some PTs (Table 4) . ,59 -7,74 6,83 7,06 8,67 6,44 16,43 
EVALUATION OF THE PT LOADING LEVEL INFLUENCE ON THE EO CONDITION
Most of the state and loading magnitudes that have been evaluated are expressed above by their relative values (except for k SI1,2 and F SS1,2 ). To reveal how the loading level of a PT affects the EO condition: There were evaluated some magnitudes that characterize the global level of PT loading and the general state of the EO respectively. For each PT and year it was calculated: The level of steady loading:
The level of transient overloading at current load: 9  12  15  18  21  24  27  30  33  36  39  42  45  48  51 
CONCLUSIONS
The technical diagnosis of power transformers (PTs) based on the state of the electro insulating oil is quite a relevant method whose potentiality is still to be further researched and revealed. The paper is a first attempt to assess how the level of loading of a PT affects the condition of the electro insulating oil (EO), in order to identify some models for predicting the EO state depending on the level of loading, to be used in the PT reliability centred maintenance strategy. Considering: the relatively short period of analysis (6 years), the low number of transformers (10 PTs), the measurement method that may induce errors, the DGA performed on only two PTs, the results obtained are considered to be just "a first step" ; for final conclusions it is necessary to continue the research 
